separately in ethanol solvent. The ethanol solutions of the ligands were mixed and then the mixture was added dropwise to the ethanolic Tb(NO 3 ) 3 solution under stirring. The mixture was adjusted to pH 6-7 by adding 0.1 M NaOH solution, while a white precipitate appeared. 
Atom Site
x y z U U U U U U Tb( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) O( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) O( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) O( ) i − . ( ) − . ( ) . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) O( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) O( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) O( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) O( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) N( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) N( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) N( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) . ( ) . ( ) . ( ) C( ) i − . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) . ( ) C( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) C( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) C( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) C( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) − . ( ) C( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − . ( ) . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) C( ) i . ( ) . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) − . ( ) F( ) i − .( ) . ( ) . ( ) . ( ) . ( ) . ( ) . ( ) . ( ) .( ) F( ) a i . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) . ( ) . ( ) F( ') b i − . ( ) − . ( ) − . ( ) . ( ) . ( ) . ( ) − . ( ) − .( ) . ( )
Experimental details
All the H atoms of carbon were treated as riding-model, with C-H = 0.93-0.97 Å, and their U iso = 1.2Ueq (carrier sp 2 carbon atom). The uor atom attached to one benzene ring was disordered at the positions from C10 and C14 with occupancy factors of 0.35 (F2) and 0.65 (F2′), respectively. The C-F2 and the C-F2′ distances were xed at 1.81 Å.
Discussion
Rare earth complexes with benzoate ligands and its derivatives are intensively investigated for their potential applications on new uorescent materials, electroluminescent materials and luminescent probes. Binuclear lanthanide complex is the common structure type, which can be formed by the benzoate or its derivatives and diamine ligands (ternary complex), and even by the third ligands (quaternary complex). The reported quantity of the ternary complexes is much more than that of the quaternary complexes, and the quaternary complexes are generally prepared by the lanthanum nitrate. Rare earth complexes with the uoro benzoate ligand are rarely reported. They are almost ternary complexes, which exhibited the typical binuclear structure [1] [2] [3] [4] [5] [6] [7] , and some quaternary complexes were reported [8, 9] . This work presented a quaternary binuclear terbium complex synthesized by o-uorobenzoic acid (o-FBA), 1,10-phenanthroline (Phen) and terbium nitrate. The title complex is binuclear centrosymmetric, which is typical for quaternary lanthanide benzoate complexes. Two Tb There are no classical hydrogen bonds found in the crystal structure of title complex. However, there are some weak intra-and inter C-H· · · F and C-H· · · O hydrogen bonds, which play the roles of stabilizing and assembling the molecules into a supramolecular structure. The two intramolecular hydrogen bonds are C24-H24· · · F1′ with length of 3.1074(6) Å and angle of 137°and C24-H24· · · O1′ with length of 3.0413(6) Å and angle of 127°, and the two intermolecular are C6-H6· · · F2′′(′′ = −1+x, 1+y, z) with length of 3.1109(6) Å and angle of 140°and C20-H20· · · O7′′′ (′′′ = 1−x, −y, −1−z) with length of 3.3781(6) Å and angle of 155°.
